T
he 2000 surgeon general's report, Oral Health in America, sounded a clear warning about the disproportionately heavy burden imposed on certain populations in the United States by inadequate oral health care. 1 Dental caries was reported to be the single most common chronic childhood disease ("five times more common than asthma"), and poor children were twice as likely as more affluent children to experience dental caries and to have untreated oral disease. Findings from studies published within the decade before the surgeon general's report was published showed that deficits in receipt of dental care among young children occurred regardless of their insurance status. In 1996, investigators reported that 79 percent of children younger than 6 years had not been seen by a dentist in the preceding year. 2 The results of a study conducted in 1994 of children enrolled in Medicaid in Iowa showed that receipt of dental care was least likely among the youngest children; 35 percent of 3-year-olds in the program, 13 percent of 2-year-olds and 4 percent of 1-year-olds received an examination from July 1, 1993 , to June 30, 1994 . 3 The results of a survey of third-grade children in New York State (NYS) conducted between 2002 and 2004 showed a prevalence of dental caries of 54 percent, with an estimated 33 percent of children having untreated caries. 4 A population of 3-to 4-year-olds in northern Manhattan, who were enrolled in Head Start or day care programs and received dental services by means of a mobile van between 1995 and 1997, had significantly more decayed teeth and fewer filled teeth than did the total U.S. child population. 5 Nine years after publication of the surgeon general's report, receipt of preventive care among young children was still far from universal. Levels of dental care among very young children (aged 0-2 years) resembled those documented in the above-mentioned studies. In 2007 and 2008, respectively, nationally only 13 percent of 1-and 2-year-olds enrolled in Medicaid received preventive dental care and only 19 percent received any kind of dental care. 6, 7 In 2009 in New York City (NYC), 52 percent of children aged 2 through 18 years who were enrolled in Medicaid managed care (MMC) had visited a dentist in the past year. 8 Adverse outcomes associated with early childhood caries are described comprehensively in the "morbidity and mortality pyramid" proposed by Casamassimo and colleagues. 9 This pyramid depicts caries-associated adverse outcomes in increasing levels of severity, from days of school missed at the base to caries-associated hospitalizations and emergency department visits to deaths from infections and sedation for cariesassociated procedures at the pinnacle. The results of a cohort study of children who were enrolled continuously in Medicaid for their first five years showed that age at first dental visit had a significant influence on cost, with costs increasing each year that preventive care was delayed. 10 Financial and health consequences of insufficient early oral health care are recognized clearly: guidelines from the American Academy of Pediatric Dentistry (AAPD) and the American Academy of Pediatrics both say that all children should be taken for their first dental visit within six months after the eruption of the first tooth and no later than 12 months of age. 11, 12 Despite clear recommendations from professional associations, grossly suboptimal levels of preventive dental care among children suggest that the "framework for action" recommended in the surgeon general's report still is incomplete. 1 Oral health is not yet integrated effectively into overall health, barriers exist between people and oral health services, and public-private partnerships have not been engaged adequately to improve the delivery of health care to children who have disproportionate levels of oral disease.
1 Surveys conducted at the national and state levels before and after the publication of the surgeon general's report 1 suggest that reluctance among general dentists (GDs) to serve young children could contribute to deficits in preventive care for this population. The results of a nationwide survey of dental practitioners conducted in 2001 showed that although 91 percent reported that they treated children aged 0 to 14 years, 73 percent reported that they did not treat children aged 6 to 18 months. 13 In surveys of dentists conducted at the state level between 1998 and 2007, investigators documented that the proportion of GDs who treated young children ranged from 34 to 75 percent. [14] [15] [16] [17] [18] The persistence of barriers to access to oral health care for vulnerable and underserved populations was the focus of a 2011 Institute of Medicine and National Research Council of the National Academies report.
19 Achievement of national Healthy People 2020 oral health objectives for reducing proportions of children and adolescents with caries experience and untreated dental decay requires a reduction of these barriers. 20 We conducted a survey to assess the availability of dentists to treat young children enrolled in MMC in NYC, to determine barriers to the provision of dental care to young children and, within the context of MMC, to identify strategies to facilitate the delivery of dental care to children. As 89 percent of people receiving Medicaid in NYC are enrolled in MMC, it is advisable to involve health insurance organizations in developing strategies to increase access to dental care.
21

METHODS
We conducted a survey as part of a larger quality improvement (QI) numbers of oral health assessments, fluoridecontaining varnish application and referrals to dentists. The protocol for the QI project, including our survey, was submitted by three of the authors (S.G., J.W., K.K.) for review to the NYC DOHMH Institutional Review Board (IRB) in May 2010. The IRB review of the study protocol was based on four criteria: intent of activity, design, additional risk or burden to participants and generalizability. On the basis of their review, the NYC DOHMH IRB determined that this QI project did not constitute humansubjects research.
We developed the survey in consultation with faculty from an academic dental center and the New York State Department of Health (NYSDOH) Bureau of Dental Health. It consisted of 23 multiple-choice questions, with certain questions including an optional open-ended response component. A practice characteristics domain captured dental care provider type, years in dental practice, practice setting and location, amount of ancillary staff, provision of extended office hours, proportion of Medicaid enrollees in the practice and proportion of children in the practice referred by pediatricians. A pediatric patient population domain included questions regarding pediatric patient volume, youngest age seen in the practice, proportion of the dental practice composed of patients younger than 6 years, willingness to accept new referrals (that is, referrals for patients who are new to the practice) for children younger than 6 years, barriers to treating patients aged 0 through 5 years and resources that would help facilitate the treatment of patients aged 0 through 5 years.
We mailed the surveys to all NYC GDs (n = 2,311) and pediatric dentists (PDs) (n = 140) affiliated with MMC whom we identified by means of the NYSDOH Health Provider Network data system, 22 an online tool used by health plans to identify network providers. We did not include dental specialists other than PDs in the survey sample. Participation in the survey was voluntary and anonymous, and there was no financial incentive for participation. Survey participants had the option of responding to the survey by mail or online. We designed the paper survey as a refolding postage-paid mailer. Instructions for completing the paper survey were printed on the mailer along with a link to the online version. Instructions for completing the online version were included online. To maximize response, two mailings of the survey were done in September and November 2010. Dental benefits administrators who were contracted with the MMC plans faxed copies to the target population of dentists to further encourage participation.
We mailed surveys to 2,451 dentists at 3,873 practice sites. To maximize participation, dentists with multiple practice sites received the survey at each practice location. We could not determine and exclude duplicate responses from single practitioners because participants were anonymous. We instructed participants to answer all questions in reference to their practice site with the largest volume of patients. As such, the survey captured information pertaining to only one practice site per dentist and, thus, likely would not have captured practice patterns at all practice locations. The geographical distribution of solo practice respondents to this survey was similar to the distribution of solo practices in the NYSDOH Health Provider Network data system. 22 Response rates for solo practice dentists in each of the five NYC boroughs ranged from 47 to 58 percent, and across all dentists, the response rate was 46 percent (n = 1,127).
We excluded surveys if they were submitted by a practitioner who was not a GD or PD currently practicing in NYC or if the surveys were entirely blank. Two authors (S.G., T.R.) entered all surveys received before Jan. 1, 2011 , that met the inclusion criteria into a statistical database. In some cases, respondents answered questions that did not apply to them, skipped relevant questions or provided contradictory answers. In these instances, we did not recode survey data. The limitations presented by these issues are inherent to self-reported survey research. After initial data entry, we recoded several variables for the purpose of analysis, including the stratification of providers into three groups based on youngest child seen in the practice (those who see patients of all ages, those who see only patients 3 years and older and those who see only patients 6 years and older). We analyzed survey responses according to provider type, youngest child seen, ability to see additional young children and practice location. Only 26 respondents provided responses to open-ended items regarding barriers and facilitators to seeing young children. We reviewed the responses to the open-ended items and coded them for emergent themes. We also compared selected survey findings with neighborhood-level Medicaid enrollee information from the NYSDOH Medicaid Management Information System (Lindsay W. Cogan, M.S., research scientist II, Office of Health Insurance Programs, Bureau of Quality Measurement and Improvement, Division of Quality and Evaluation, New York State Department of Health, unpublished data, 2011), and provider information from the NYSDOH Health Provider Network data system. 22 We analyzed data by using descriptive statistics and χ 2 analyses. We used a Fisher exact test to conduct specific bivariate analyses in which χ 2 testing was inappropriate owing to small cell sizes.
RESULTS
Respondent and practice characteristics.
The survey sample was composed of 92 percent GDs and 8 percent PDs (Table 1) . These percentages were similar to those in the sample of dentists to whom the survey was mailed (94 percent GD; 6 percent PD). We noticed practice characteristic differences between GDs and PDs. Overall, 57 percent of respondents worked only in a solo practice. However, PDs were less likely to report working in solo practice than were GDs (28 percent versus 60 percent). Length of time in practice also differed between GDs and PDs; 5 percent of GDs had been practicing for fewer than six years compared with 21 percent of PDs. Most respondents practiced in a private office setting, but PDs were significantly more likely to practice in a community health center setting than were GDs (P < .001, Fisher exact test). About two-thirds of practice sites (62 per- cent) indicated having zero to two ancillary staff members. As we expected, PDs typically saw more than 25 pediatric patients 18 years and younger per week (83 percent), which is significantly different from the 14 percent of GDs who indicated they saw this volume of children in a typical week (P < .001). PDs were significantly more likely to have a higher proportion of Medicaid enrollees in their practices than were GDs (P < .001). Youngest age of patient seen and current referral availability. Fewer than onehalf (47 percent) of GDs saw patients aged 0 through 2 years (Figure) . Provider type, years in practice and percentage of patients in the practice who were enrolled in Medicaid were all significantly associated with youngest child seen. Among GDs, the tendency to see younger children was associated negatively with length of years in practice; providers who had been in practice for more than 30 years were less likely to see children 2 years and younger than were providers who had been in practice for less than six years (42 percent versus 70 percent; P = .003). Among both PDs and GDs, the tendency to see younger children was associated positively with the proportion of Medicaid enrollees within the practice; providers were more likely to see the youngest children (0-2 years) as the proportion of Medicaid enrollees in their practice increased (χ 2 = 44.2; P < .001). Pediatric practices almost universally accepted patients of all ages; only 2 percent of PDs restricted their practices to children 3 years or older. Among GDs, however, access for the youngest children was more limited. The figure shows the distribution of GDs according to the youngest patient accepted in the practice and by the GD's willingness to accept new referrals for the youngest pediatric patients. Less than onehalf of GDs (47 percent) saw children of all ages, and 45 percent restricted their practice to patients 3 years and older. Nine percent of GDs did not see children younger than 6 years ( Figure) .
Most GDs who already were seeing children of all ages also accepted new referrals for patients aged 0 through 2 years (92 percent) and 3 through 5 years (97 percent). Among GDs who limited their practices to children 3 years and older, 18 percent were interested in seeing patients aged 0 through 2 years, but most were accepting new referrals for patients aged 3 through 5 years (94 percent). Inadequate reimbursement was the most frequently reported reason (70 percent) for not accepting new referrals. PDs indicated that their practices were actively accepting referrals for patients in both age groups-0 through 2 years (95 percent) and 3 through 5 years (96 percent). Age-specific services. Dental care providers who saw the youngest children (0-2 years) typically offered basic diagnostic services, including examination, treatment planning and patient and parent education ( Table 2) . However, PDs were significantly more likely than were GDs to offer preventive therapy (94 percent versus 80 percent; P = .004) and simple restorative treatment (90 percent versus 52 percent; P < .001). PDs also were four times as likely to provide complex restorative treatment (73 percent versus 18 percent; P < .001).
For children aged 3 through 5 years, we found no statistically significant difference between PDs and GDs in terms of the level of basic diagnostic services and preventive therapy offered (Table 2 ). However, PDs were more likely than GDs to provide simple restorative treatment (93 versus 80 percent, P = .005) and were almost three times as likely to provide complex restorative treatment (92 versus 34 percent; P < .001). Notably, about two-thirds of respondents of either dental care provider type said the services they offered depended on the child's behavior.
Barriers and facilitators. In the survey, we asked respondents who did not already see the youngest children questions regarding perceived barriers to seeing young children. We asked all respondents questions regarding desired facilitators. Data from respondents whose practices did not see all patients of all ages suggested that the main reasons were discomfort with small children (56 percent), concern about possible disruption due to crying (31 percent) and inadequate reimbursement (26 percent). Despite potential facilitators cited for seeing young children, about one-fifth of practitioners who were seeing children 3 years and older were interested in treating children aged 0 through 2 years (Figure) . Only one in 10 practitioners who saw children 6 years and older (9 percent) were interested in adding children aged 3 through 5 years.
Additional training and access to consulting PDs were identified as potential facilitators to seeing additional young children. As shown in Table 3 , GDs who saw children of all ages cited different facilitators for adding more young children to their practices than did GDs who did not see the youngest children. GDs who saw patients 0 through 5 years were more likely to cite additional training as a facilitator than were GDs who did not see patients aged 0 through 2 years (48 percent versus 36 percent; P = .002) regardless of modality (Web based, live lecture, hands-on workshop or in-office training). By contrast, GDs practicing in sites that did not see the youngest children (aged 0-2 years) were more likely to cite access to a consulting PD as a facilitator than were GDs who saw the youngest children (42 versus 34 percent; P = .030). We found no statistically significant differences between proportions of survey respondents citing additional staff (hygienists or dental assistants) and increased reimbursement as potential facilitators to seeing additional young children. The results of our review of the openended responses indicated three dominant themes as potential barriers or facilitators: financial considerations, comfort level in seeing young children and training. Additional themes regarding parent education, pediatrician education and pediatrician referral also emerged, although they appeared less frequently. Provider supply and geographical location. We noted some discord between the distribution of Medicaid enrollees aged 0 through 5 years and the distribution of dental care providers actively ac cepting new referrals for patients aged 0 through 5 years (Table 4   23 ) (Lindsay W. Cogan, M.S., research scientist II, Office of Health Insurance Programs, Bureau of Quality Measurement and Improvement, Division of Quality and Evaluation, New York State Department of Health, unpublished data, May 2011.). 22 Although the largest populations of Medicaid enrollees aged 0 through 5 years resided in Brooklyn, Queens and the Bronx, the proportion of dentists accepting Medicaid was highest in Manhattan and Staten Island. According to the results of our survey, the ability of all dentists to accept additional referrals reflects a slightly different pattern, with a relatively higher capacity among providers in Queens and lowest capacity among providers in the Bronx.
A correlation of the distribution of GDs and PDs with neighborhood socioeconomic status revealed a relative shortage of dentists in neighborhoods with the highest poverty levels. In very low-poverty neighborhoods (defined as those with < 10 percent of residents living below the federal poverty threshold), the results of our survey showed a ratio of more than 300 dental care providers who accepted referrals for every 100,000 Medicaid enrollees aged 0 through 5 years. In contrast, in the high-poverty neighborhoods (defined as > 30 percent of residents living below the federal poverty threshold), the results of our survey showed a ratio of 75 dental care providers accepting all age referrals per 100,000 Medicaid enrollees aged 0 through 5 years.
DISCUSSION
We conducted this survey to determine access to dental care for young children in NYC and to identify barriers to and potential facilitators for the provision of care for this population. We also assessed the extent to which dentists accepting MMC saw young children and were interested in seeing additional children. In NYC, 89 percent of the Medicaid-eligible population is enrolled in MMC, and nationwide 71 percent of all Medicaid beneficiaries are covered through managed care arrangements. 21, 24 As such, the potential role of MMC organizations in increasing access to dental care and monitoring use of dental services can be critical in improving oral health for low-income children.
Almost all PDs who responded to our survey saw patients of all ages and provided a comprehensive range of services. PDs, however, constituted only 8 percent of survey respondents and 6 percent of dentists listed on the NYSDOH Health Provider Network data system. 22 The results of our analysis showed that the availability of PDs in low-income communities was further limited. GDs who responded to the survey also saw children; however, consistent with findings from several other studies, only about one-half accepted patients younger than 2 years. [12] [13] [14] [15] [16] [17] [18] Moreover, among GDs who saw children younger than 2 years, the proportion who provided services beyond general examinations or preventive care decreased with the complexity of treatment, which also was consistent with findings from other studies. 18, 25 Despite a robust survey response rate (46 percent), our findings are subject to the biases of self-reported data. As has been suggested by investigators in similar surveys, it is possible that GDs who chose not to respond to the survey were even less likely to see children than were those who responded.
14 This survey was conducted only among providers affiliated with MMC in NYC, therefore the generalizability of these findings to all dentists is uncertain. Although the results of our survey provide information about the practice settings of respondents, we were not able to determine the settings in which most children enrolled in MMC actually were treated. Likewise, although we can comment on the capacity of our survey respondents to accept new referrals, we do not know the extent to which other dental care providers' practices and pediatric dental residency programs in NYC have the capacity to absorb more children. Regardless of these uncertainties, it is clear that a large proportion of children in NYC aged 2 through 18 years enrolled in MMC are not receiving dental care 8 and that reluctance among GDs to see young children further reduces the treatment capacity available to such children.
The results of our study showed that PDs serving the MMC population are interested in accepting additional referrals of young children; therefore, in the short term, a strategy to improve access to dental care for the youngest children should focus on increasing referrals to PDs. A sustainable increase in dental service capacity, however, requires changes in the practices of GDs. The resources most commonly cited by GDs who indicated their willingness to increase treatment of young children included access to additional training and access to consulting PDs. MMC organizations are well situated to facilitate consultation between GDs and PDs by establishing and promoting referral resources within their provider networks. Professional dental organizations and academic dental centers also can facilitate the establishment of consulting and referral relationships. Strategies designed to reduce the barriers cited by GDs should be developed and evaluated. Inadequate reimbursement was cited most frequently as a barrier in our survey. The 2011 Institute of Medicine report recognized that increasing Medicaid reimbursement can increase dentists' participation in publicly funded programs but cautioned that measures also should be taken to reduce the administrative burdens of publicly funded programs. 19 The results of research have shown that inclusion of hands-on experience working with young children in dental education programs can increase the likelihood that GDs will see younger children. 14, 25 Investigators in several studies have documented that the proportion of dentists who are aware of and agree with recommendations from the AAPD and other professional organizations concerning the initiation of dental examinations by the age of 1 year is lower than expected. [13] [14] [15] [16] 18, 25 It is possible that lack of awareness of or agreement with recommendations regarding early referral for dental examinations among dentists and pediatricians contributes to suboptimal dental care for young children. Results from our survey suggest the need for educational programs to equip practicing GDs better for seeing young children. The 2011 Institute of Medicine report recommends strengthening dental professional education to equip dentists better to serve populations in need, as well as the establishment of oral health competencies for nondental health care professionals. 19 However, it is important that the impact of dental training programs be evaluated, because investigators in some studies have documented that not all dentists perceive training as a need. 13, 18 We undertook this survey as part of a broader QI collaboration between the NYC DOHMH and managed care organizations serving NYC MMC enrollees. The results of a survey conducted in 2006 by NYSDOH showed that MMC enrollees in NYS who received dental benefits through their health plans were more likely to report having a good oral health status and at least one dental visit within the past year than were MMC en rollees whose dental benefits were not covered by their health plan. 26 The MMC environment may facilitate the implementation of some strategies recommended on the basis of our survey, such as strengthened opportunities for referral and consultation within the network, as well as the provision of training for GDs affiliated with the MMC plans. The impact of these strategies on access to dental care requires further examination.
CONCLUSIONS
National and NYC statistics on utilization of dental care among young children indicate a lack of access to recommended care. [6] [7] [8] The results of our study suggest that a barrier to accessing dental care for young children in NYC is the high proportion of GDs affiliated with MMC who do not treat this population. Because GDs constitute most of the dentists in practice, they must be the focus of strategies used to increase access to appropriate dental care for young children. Training programs for GDs regarding the treatment of young children coupled with opportunities for consultation with PDs should be pilot tested and evaluated in terms of their impact on dental practice patterns. The MMC environment, with its network of dental care providers, may offer unique advantages for developing and evaluating such programs and interventions. I
